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© Electric! hoist 

© An electric! • hoist comprises a module includ- 
ing the fetator winding of a face plate motor and 
'; another j module including the rotor of the 
' motor, a load supporting chain and a transmis- 
| sion foit converting rotation of the motor to 
movement of the chain in the direction of its 
\ length, the two modules are releasably secured 
! together 
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This invention relates to hoists in which an inbuilt 
electric motor is usedto cause a chain to move in the 
direction of its length so that a load attached to the 

chain can be moved. 

i 

According to the present invention a hoist com- s 
prises an electric motor, a chain for supporting a load, 
and a mechanical transmission for converting rotation 
of the motor to movement of the chain in the direction 
of its length, the electric motor is a face plate motor 
having a stator winding and a rotor which are in sep- 1 o 
a rate modules which are releasably secured together 
such: that there! is an electromagnetic coupling be- 
tween thestatorMnding and the rotorwhen the stator 
winding is energised. 

This form of construction allows the mechanical is 
components including the transmission and the rotor 
of the motor to be assembled in one module and for 
this to be tested independently of the module which 
contains the stator winding. After these two modules 
have been assembled, and tested they are brought to- 20 
gether and releasably connected together, by bolts 
and the like, such that there is an electromagnetic 
coupling between the stator winding and the rotor 
when, the stator winding is energised. It is a relatively 
simple operation to replace the stator winding if this 25 
should become necessary. 

The stator winding is energised to produce a ro- 
tating! magnetic field and this field causes the rotor to 
rotate and the mechanical transmission converts ro- 
tation; of the rotor to, a motion which brings about 30 
movement of the chain to raise and lower a load at- 
tached to the chain. .,. 

Conveniently there is an electrical control unit for 
controlling the energisation of the motor and the con- 
trol unit is located in a module other than the module 35 
which contains the rotor. It may be located in a further 
module which is separate from the modules which 
contain the rotor and the stator winding and which is 
releasably secured thereto. Alternatively it may be in- 
cluded in the module which includes the stator wind- 40 
ing. 

Conveniently, the rotor is biased into a braking 
position when the stator winding is not energised. 
This serves as aj fail-safe device in that the rotor can- 
not be rotated ar)d the chain moved in the direction of 45 
its length when the stator winding is not energised. 
Energisation of the stator winding brings about an ax- 
ial displacement of the rotor out of the braking posi- 
tion, prior to rotation of the rotor. 

In order that the invention may be more readily 50 
understood, it will now be described, by way of exam- 
ple only, with reference to the accompanying draw- 
ings, in which:- < 

figure 1 is aj perspective view of a hoist in accor- 
dance with <>ne embodiment of the invention; 55 
Figure 2 is a perspective view of the hoist shown 
in Figure 1 with the three modules which make up 
the hoist shown separated. 



Figure 3 is a diagrammatic perspective view of 
the important components of the hoist; 
Figure 4 is a sectional plan view showing the 
mechanical transmission; 
Figure 5 is a perspective view of a hoist in accor- 
dance with an alternative embodiment of the in- 
vention and 

Figure 6 is a perspective view of the hoist shown 

in Figure 5 with the two modules which make up 

the hoist shown separated. 

A hoist for raising loads comprises a housing 1 
having a loop 2 attached to it by which the hoist can 
be suspended from a support (not shown). The hoist 
includes an elongate chain having a hook at one end 
by which a load can be raised and lowered. The chain 
and the hook are not shown in the drawings. 

In the arrangement shown in Figures 1 to 4 the 
housing 1 is made up of three parts or modules 3, 4 
and 5. These modules are separate from each other 
as shown in Figure 2 but they are secured together 
as shown in Figure 1 by removable bolts or the like 
(not shown) which pass through bolt holes 1 A. 

The electric motor employed in the hoist is a face 
plate motor and this type of motor comprises a flat 
stator winding which is supplied with energising cur- 
rent and it produces a revolving magnetic field. A rotor 
in the form of a circular disc is arranged adjacent to, 
but separated from, the flat face of the stator and the 
rotor is caused to rotate by the rotating electromag- 
netic field produced by the energised stator winding. 

The module 3 comprises a block 6 having an an- 
nular stator winding 7 embedded in a recess in one of 
its flat faces. The other outer faces of the block are 
provided with cooling fins 8. 

The module 4 contains the rotor 9 and the mech- 
anical transmission by which rotation of the rotor is 
used to displace the chain to raise and lower the load. 

Referring to Figures 3 and 4, the rotor 9 is in the 
form of a disc and when the modules 3 and 4 are se- 
cured together as shown in Figure 1, the disc is par- 
allel to the flat face of the stator winding 7 with an air 
gap between them. 

The rotor disc is mounted at one end of a shaft 11 
which is supported in bearings in the housing of mod- 
ule 4. The shaft 11 extends coaxially through a 
sprocket 12 rotatably mounted in bearings 13 in the 
housing 4. The end of t he shaft 1 1 away from t he rotor 
9 extends into a cup 14 and a spring 15 acts between 
the cup and a collar 16 on the shaft in order to bias 
the shaft in its axial direction. 

On the side of the disc 9 which is away from the 
stator there is an annular friction pad 17 and when the 
motor stator winding is not energised the spring 15 
biasses the shaft so that the friction pad 17 engages 
with a brake surface mounted on the module 4 to pre- 
vent the shaft from rotating. 

The chain passes around the sprocket 12 so that 
the links on the chain engage with the sprocket 
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wherieby rotation of the sprocket displaces the chain Claims 
in the direction of its length. 

The mechanical transmission between the shaft 
11 and the sprocket 12 includes an intermediate shaft 
18 rotatably mounted in the housing of the module 4 
with its longitudinal axis parallel to that of the shaft 11 . 

A first stage reduction gearing comprises gears 
19, 20 mounted on the shaft 11 and the intermediate 
shaft|18 respectively. This gearing has to'allowforthe 
axial movement of the shaft 1 1 . Asecond stage reduc- 
tion gearing comprises further gears 21, 22 mounted 
on the intermediate i shaft and connected to the 
sprooket 12 respectively. 

The module;5 contains a control unit for energis- 
: ing the motor. The control unit is connected to the 
i windihgs of thelstator through a duct 1B extending 
j through the module 4. 

After all thejmodules have been assembled and 
tested the modules are brought togetherand secured 
\ by bolts. The connection between the modules 3 and 
| 4 is ^uch that the rotator disc 9 is parallel to, and 
. spaced from, the face of the stator by an air gap. The 
rotor;,cannot be rotatjed because the friction pad is 
biassed into engagement with the housing of the 
: module. When the stator winding is energised, a mag- 
; netic !field is developed which causes sufficient at- 
| traction of the disc towards the stator to disconnect 
; the friction pad jfrom the module. The rotor is then 
caused to rotate by the action of the rotating magnetic 
' field set up by the energised state of the winding. The 
' rotation of the rotor rotates the shaft 11 which through 
' the mechanicaltransmission rotates the sprocket 12 
causing the chain to be moved in the direction of its 
length and this ejriables a load connected to the chain 
I to be raised and: lowered. 

j vyhen the stator is de-energised, the rotor disc 
] moves axially away from the stator winding and this 
! engages the friction pad with the housing thus serv- 
ing to brake the : movement of the rotor and, hence, 
; the chain is held without further movement. 

The embodiment of the invention shown in Fig- 6. 
' ures 5 and 6 has two^ modules which are!releasably 
secured together. The module 30 comprises a block 
having the an mjiiar stator winding 37 embedded in 
3 one of its faces and spaced from the block there is a 
I control box 31 containing the control circuit for con- 
| trolling the energisation of the stator winding. Wiring 
; connections between the stator winding and the con- 
; trol box extend through a channel in a part 32 of the 
' t housfng. 

Tjhe other module 40 contains the rotor and the 
1 mechanical transmission and the module 40 has a 
housing with a cut-away portion 41 which receives 
the control box |31 of the module 30 when the two 
J modules are secured together. 55 
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A hoist comprising 

an electric motor; 

a chain for supporting a load and a mech- 
anical transmission for converting rotation of the 
motor to movement of the chain in the direction 
of its length; 

characterised in that the electric motor is 
a face plate motor having a stator winding (7, 37) 
and a rotor (9); 

the stator winding and the rotor are in sep- 
arate modules (4,3) which are releasably secured 
together such that there is an electromagnetic 
coupling between the stator winding and the rotor 
when the stator winding is energised. 

A hoist as claimed in claim 1 , characterised in that 
the stator winding (7, 37) is in an end face of a 
housing of a first module (3, 30); 

the rotor (9) is rotatably mounted in a s 
housing of a second module (4, 40) and includes : 
a disc located in an end face of the housing; 

the disc and the stator winding being ar- 
ranged in parallel spaced apart relation when the 
two modules (3, 30; 4, 40) are secured together. 

A hoist as claimed in claim 1 or 2, characterised 
in that the rotor is biassed into a braking position 
when the stator winding is not energised. 

Ahoist as claimed in claim 3, characterised in that : 
the rotor is axially displaceable between a posi- ' 
tion in which it is braked when the stator winding 
is not energised and a position in which it is not 
braked when the stator winding is energised. 

A hoist as claimed in claim 4 characterised in that 
the rotor disc carries an annular brake pad (17). 

A hoist as claimed in any preceding claim charac- 
terised in that the mechanical transmission in- .' 
eludes a shaft (11) in driving relation with the ro- 
tor, said shaft extending coaxially through a 
sprocket 12 for the chain and being connected by 
way of gearing and an intermediate shaft 18with 
the sprocket. 

A hoist as claimed in any preceding claims, char- 
acterised in that an electrical control unit for con- : 
trolling the energisation of the motor forms part \ 
of a module other than the module containing the : 
rotor. 

A hoist as claimed in claim 7, characterised in that 
the electrical control unit is in a third module (5) 
separate from and releasably secured to the 
module (4) containing the rotor. 
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